The metal-binding motif of dipeptidyl peptidase III directly influences the enzyme activity in the copper derivative of dipeptidyl peptidase III.
The zinc-binding motif (HELLGH) of dipeptidyl peptidase III (DPP III) is different from the common zinc-binding motif (HExxH) of metallopeptidases. To clarify the importance of the zinc-binding motif part of DPP III for enzymatic activity, we measured the recovery of the enzyme activity of apo-Leu(453)-deleted dipeptidyl peptidase III (apo-Leu(453)-del-DPP III), which has a motif (HELGH) like that of the common peptidase (HExxH), in the presence of various metal ions. The enzyme activity of apo-Leu(453)-deleted DPP III could not be recovered by the addition of cupric ions, while apo-DPP III could be easily reactivated by the addition of cupric ions. The visible and electron paramagnetic resonance spectra of the isolated Cu(II)-Leu(453)-del DPP III clearly show that the cupric ions of Cu(II)-Leu(453)-del-DPP III bound to the motif part (HELGH) but did not exhibit any enzyme activity. The motif part of DPP III directly influences the expression of the enzyme activity in the copper derivative of DPP III. The competitive inhibitor that is not at all digested by DPP III, Hisprophen (His-Pro-Phe-His-Leu-d-Leu-Val-Tyr), has been determined. The inhibition constant (K(i)) of Hisprophen for DPP III or Cu(II)-DPP III was 4.1x10(-5) or 3.8x10(-5)M, respectively. In the presence of the competitive peptide inhibitor, Hisprophen, the EPR spectra of Cu(II)-DPP III were completely different from that of Cu(II)-DPP III itself. This result clearly indicates that the metal ions of DPP III are located in the active site and directly interact with the substrate.